This research aims to provide new insights into various determinants affecting household recycling. By focusing on Vietnam, this research also extends knowledge about sustainable behavior in emerging markets, which are the major culprits in terms of greenhouse gas emissions. Hypotheses were developed as a result of the critical review of relevant studies in the fields of marketing, psychology, and economics, and then tested using a quantitative survey data. Structured questionnaires were administered to Vietnamese respondents which yielded 486 usable responses. Multivariate statistics reveal that all the determinants influenced their recycling behavior except for moral norms. Attitude towards the importance of recycling exerted the strongest influence, followed by subjective norms and warm glow respectively. On the other hand, attitude towards the inconvenience of recycling significantly reduced recycling behavior. The research findings have important implications for strategies aimed at promoting recycling behavior. Communication and education programs should emphasize how household recycling contributes to environmental protection, as well as stress intrinsic rewards when recycling. Public media campaigns should feature opinion leaders and attractive communicators, who can effectively apply social pressure to perform recycling behavior. Organizations should also make every effort to make recycling more convenient.
Introduction
The growing awareness that human activity challenges the environment quality and natural resources has led to the prominence of sustainability research and recognition of the urgent need to encourage more responsible consumption [1] [2] [3] [4] . Households are the key contributor to the alarmingly increasing rate of the quantity of solid wastes which cause environmental degradation [5, 6] . In addition to investment in waste treatment systems, household recycling, which involves separating newspaper, cardboard, glass bottles, aluminum cans, plastic containers, and other recyclable materials at the source [7] , is of utmost importance for environmental protection [8, 9] . Essentially, recycling of household solid wastes is a cost-effective way of (a) efficiently utilizing landfill capacity; (b) minimizing the disposal of solid waste hence decreasing costs; (c) enhancing environmental quality; and (d) increasing socio-economic sustainability [10, 11] . Hence, encouraging recycling behavior is imperative, and should be prioritized especially in emerging markets, where rapid population growth, (i) Better understand how various determinants and motives influence household recycling behavior; (ii) Increase the knowledge about environmentally sustainable behavior in emerging markets by focusing on Vietnam; (iii) Make recommendations for policymakers and organizations which aim to promote household recycling behavior.
The remainder of this paper is organized as follows. It first discusses recycling behavior in Vietnam. Thereafter it provides a more detailed, critical review of the literature on sustainable consumption, particularly regarding recycling behavior, and presents proposed hypotheses. This is followed by the research methodology and the key findings of this study. Finally, there is a comprehensive discussion on the implications of this study including future research directions.
Recycling of Household Solid Wastes in Vietnam
The concept of recycling is not new to the Vietnamese people, especially to those living in urban cities. During the period of 2006 to 2009, the 3R (reduce, reuse, recycle) initiative funded by the Japan International Cooperation Agency was implemented by Hanoi City Urban Environmental Company in selected central wards [36] . The key activities of the 3R initiative included provision of waste bins, introduction of new source-separated waste collection bins and environmental education for children [37] . The government extended the 3R policy and confirmed its determination of increasing the quantity of national waste separation at source and also by implementing the National Strategy on Integrated Solid Waste Management through to 2025 [38] . Apart from governmental initiatives, market-based organizations also make efforts to support and enhance household recycling. Leading manufacturers of electronic products including HP, Apple, and Microsoft have established the Vietnamese Recycling Platform to enhance waste collection and recycling processes [39] . Other companies such as PepsiCo, Intel Products, and Tetra Pak have supported and joined the Waste Recycling Day which is an annual event aiming at increasing awareness and knowledge about recycling activities [40] .
The study of recycling behavior in an emerging country like Vietnam is extremely important owing to four main reasons. First, rapid economic growth and increasing consumption have caused significant increase in solid waste production and air pollution which has resulted in a doubling of greenhouse gas emission in the last 15 years [41, 42] . Second, given the large market base comprising a population exceeding 91 million and rising consumer spending [43, 44] , Vietnam is an attractive market for organizations and investors. Third, only a few studies have been conducted to date in the area of sustainable behavior and recycling in Vietnam [12, 37, 45, 46] , hence very little is known about Vietnamese consumers' sustainable and conservation behavior [47] . The country has a collectivist culture [48] , and therefore provides an interesting comparison against the typically individualist cultures encountered when investigating the more developed countries. Fourth, despite extensive efforts by the government and private organizations, the majority of Vietnamese consumers apparently suffer from a lack of knowledge and money to live sustainably [45] . They also feel that the government and other organizations need to provide better recycling systems.
Literature Review and Hypotheses Development

Attitudes and Beliefs about Recycling
Attitudes refer to an individual's judgement that performing a certain behavior would yield positive or negative consequences [21] . The attitude-behavior relationship has received significant interest from academic researchers in the field of recycling behavior [49] [50] [51] [52] . Attitudes investigated in past research comprise both general attitudes including environmental concern and the new environmental paradigm as well as specific attitudes referring to specific beliefs about recycling [51, 53, 54] . Notably, McCarty and Shrum [11, 55] suggest that attitudes towards recycling should be operationalized using two constructs, i.e., the importance of recycling for the environment and the inconvenience of recycling. Such an approach addresses both consumers' beliefs about benefits and difficulties associated with recycling, thus emphasizing the conflict between collective societal gain and self-interest when recycling. More specifically, whilst recycling is benefical to the society as a whole owing to its environmental benefit, it involves cost to an individual because of the extra time and effort required to separate solid wastes [31] .
Empirical evidence demonstrates that, whilst attitude towards the importance of recycling positively affects reported recycling behaviors, the inconvenience associated with recycling significantly impedes such behaviors [11, 56, 57] . Hence the following hypotheses have been developed: Hypothesis 1 (H 1 ). Attitudes toward the importance of recycling are positively associated with recycling behavior.
Hypothesis 2 (H 2 ).
Attitudes toward the inconvenience of recycling are negatively associated with recycling behavior.
Subjective Social Norms
Subjective social norms regulate behavior by exerting "perceived social pressure to perform or not to perform the behavior" [21] , and they may serve as a reference point for inducing individuals to contribute to environmental preservation [58] . Individuals who are uncertain about the consequences of environmentally sustainable behavior may seek support from others who are important to them [28] .
Prior empirical studies have revealed diverse findings about the role of subjective social norms in people's recycling decisions. Terry et al. [24] and Schwab et al. [6] negate the importance of support from parents and friends by concluding that the relationship between respondents' subjective norms and their recycling behavior is not significant. Nevertheless, authors like Schultz [59] , Biswas et al. [60] and do Valle et al. [54] demonstrate that social norms explain a significant variance in waste recycling activities. Notably, Abbott et al. [31] suggest that policymakers should lean on social norms rather than other measures to promote recycling. Hence the following has been hypothesized:
. Subjective social norms are positively associated with recycling behavior.
Moral Norms
Moral norms reflect "personal beliefs about the moral correctness or incorrectness of performing a specific behavior" [25] . Nielsen and McGregor [61] argue that moral norms are internalized and they affect an individual's thoughts, feelings, and behaviors, independent of the originating context. Likewise, Schwartz and Howard [62] suggest that personal moral norms influence behavioral standards that are self-reinforcing.
Personal morality is a key facilitator of various ethical and environmentally sustainable behaviors [4, [63] [64] [65] . A survey by Davies et al. [23] reveals that respondents perceive a moral obligation to recycle their household waste. More recently, Botetzagias et al. [30] conclude that moral norm exerts a stronger influence on recycling intention than attitude. Hence, the following hypothesis has been formulated: Hypothesis 4 (H 4 ). Moral norms are positively associated with recycling behavior.
Warm Glow
Traditionally environmental programs are designed based on extrinsic incentives, such as money or other utilitarian benefits [32, 33] . Nevertheless, some studies have challenged this view, arguing that individuals are motivated by emotions intrinsically derived from acting pro-environmentally [66] [67] [68] , especially when they perceive such behaviors are difficult to perform [69] . Warm glow has been identified as a crucial intrinsic driver of environmentally sustainable behavior [70] . This concept originates in the economic-based model of warm-glow giving [71] , which demonstrates that if people enjoy the act of giving, the warm-glow motive dominates the altruistic motive which reflects contribution to public good. That is, individuals make donations because they gain positive emotional feeling from the act of helping others [71, 72] . In psychology literature, warm glow sits parallel to the concepts of intrinsic motivation [73] and intrinsic satisfaction [74] . Accordingly, people are intrinsically motivated to perform an activity because it is inherently enjoyable [75, 76] .
Hartmann and Apaolaza Ibáñez [77, 78] suggest that warm glow positively influences consumers' intention to buy green energy brands. Empirical studies by De Young [33, 74] conclude that individuals and households engage in reusing and recycling activities because of the internal contentment, i.e., intrinsic satisfaction related to such behavior. Hence the following hypothesis has been developed:
Warm glow is positively associated with recycling behavior. 
Research Methodology
This research has adopted a hypo-deductive research design. Accordingly, hypotheses were developed as a result of the critical review of extant literature, and proposed variables were operationalized using validated items. Quantitative data was then collected through the use of survey employing a structured questionnaire. Such a methodology is prevalent in the field of ethical and recycling behavior [11, [79] [80] [81] .
Operationalization of Constructs
The items used to operationalize the constructs of the proposed conceptual model were adopted from existing validated scales. Furthermore, three focus groups each consisting of eight recyclers with different demographics were conducted to adapt the scales to the Vietnamese context [82] . A Vietnamese researcher of pro-environmental behavior acted as the moderator who faciliated participants' discussion on topics such as beliefs, attitudes, motivations, and barriers associated with recycling activities. Following these focus groups, some items of the initial scales were modified in terms of wording and content.
McCarty and Shrum's [11] scales for measuring attitudes towards recycling was used. Three items for measuring attitude towards the importance of recycling were designed to seek respondents' views on how recycling contributes to environmental protection. Another three items for measuring attitudes toward the inconvenience of recycling were intended to elicit respondents' difficulties associated with recycling. Specifically, the original item of "I hate to wash out bottles" was replaced by the item "There is not enough room to store the items being recycled" as all the participants in the focus groups considered the lack of space for storing recyclable solid wastes as the key barrier to recycling.
To measure subjective social norm, two items were adapted from Tonglet et al.'s [25] and Thøgersen's [65] scales. These items sought respondents' views on social pressure to perform recycling behavior.
Respondents' moral norms were measured by adapting four items from Tonglet et al.'s [25] study. These items were developed to elicit respondents' moral obligation to recycle household solid waste 
Research Methodology
Operationalization of Constructs
Respondents' moral norms were measured by adapting four items from Tonglet et al.'s [25] study. These items were developed to elicit respondents' moral obligation to recycle household solid waste Four items for measuring warm glow were developed using inputs from Nunes and Schokkaert's [83] and Hartmann and Apaolaza Ibáñez's [78] scales. These items were intended to capture respondents' positive feelings gained from recycling.
Previous research operationalized recycling behavior as the extent to which respondents engaged in a number of self-reported recycling activities [50, 52] . In this study, three items for measuring recycling behavior asked respondents' how frequently they recycle metal cans, plastic containters and glass jars/bottles. Such a selection is based on the inputs of the focus groups and also on the fact that these materials comprise a major portion of municipal solid wastes (MSW) in Vietnam [5] . It is interesting to note that the recycling behavior did not include the recycling of paper cardboard. Justifications of this include that the majority of the focus groups' participants were not concerned about this activity, and that paper cardboard accounted for only 2% of MSW in Vietnam [5] .
All items operationalizing all the constructs outlined above were measured using 5-point scales. To measure the five potential determinants, the scale was anchored at 1 for 'strongly disagree' and 5 for 'strongly agree'. To measure self-report recycling behavior, the scale was anchored at 1 for 'never' to 5 for 'always'.
Pre-Test of the Questionnaire
A pre-test was conducted for the purpose of diagnosing and eliminating potential problems associated with answering the questions and recording the data. Using the cognitive interviewing method [84] , the experienced researcher acted as facilitator in eight in-depth interviews with recyclers who agreed to respond. These interviewees were different from those who participated in the focus groups mentioned above. Each interviewee was asked to complete the survey in the researcher's presence and then to verbalize their thoughts on key issues such as time of completion, clarity of instructions, question wording, and layout [85] . Following the deliberations of the pre-tests, minor changes to the wording and layout of the questionnaire were made.
The final questionnaire contained a screening question ("Have you ever recycled household waste, e.g., cans, containers, jars/bottles?"), items measuring all the constructs, and questions about respondents' demographic profile. Care was taken to ensure that the presentation of each of the constructs was counterbalanced to reduce the likelihood of any order effects. Furthermore, the exogenous variables were separated from the endogenous. The foregoing measures are recommended by Podsakoff et al. [86] as procedural remedies for dealing with potential effects of common method bias.
Sample and Data Collection
The respondents who qualified for this study were Vietnamese citizens who engaged in the recycling of household waste. Non-probability volunteer sampling was used because there was not a sampling frame. Experienced research assistants administered the questionnaires to eligible respondents who agreed to voluntarily provide responses at public parks, universities, markets, and shopping malls in five districts around the city of Hanoi. Specifically, respondents were selected by approaching every third available person at the site, and they were verbally assured that their anonymity and privacy would be respected and that there were no right or wrong answers. These procedures assisted in reducing respondents' evaluation apprehension and social desirability in providing responses [86] . The research assistants completed questionnaires based on what the respondents said. During a period of three months, a total of 743 questionnaires was distributed. The number of returned questionnaires was 522, thus the response rate was 70%. Out of these, 25 were eliminated for having missing values, and a futher 11 were removed as being outliers which were identified using boxplot. Therefore, the final effective sample in this study was 486. Table 1 shows the key demographic characteristics of the respondents. As reported in the Statistical Yearbook [44] , the ratio of men to women in Vietnam is approximately 49:51, which is similar to that obtained in this study's sample. Furthermore, given that the percentage of Vietnamese people aged 20-29, 30-39, 40-49, 50-59, and 60+ was 18.9, 15.6, 13.3, 8.6, and 8.7% respectively, it is reasonable to assume that the age groups in the sample represent similar proportion. The results of the Population and Housing Survey showed that the marriage incidence of Vietnamese people aged 18 and over was 67% which is equivalent to that obtained in the sample [41] . Finally, the respondents' educational background represents the trend for the majority of Vietnamese people to hold degree qualifications [44] . 
Data Analysis
The data analysis included three stages. Preliminary analysis was initially performed to examine any potential effects of common method bias as well as to assess the validity of scales. Subsequently, descriptive statistics and bivariate correlations were used to describe basic features of the collected data. Finally, the proposed hypotheses were tested using multiple regression.
Preliminary Analysis
Common method bias may cause measurement errors by affecting constructs' reliabilities and validities [87] . In addition to the procedural remedies mentioned above, a Harman's single-factor test was conducted to further assess if there were any potential effects of common method bias on the measures used in this study [88, 89] . Accordingly, all items for measuring the constructs were subjected to an exploratory factor analysis using SPSS 24.0. The unrotated factor solutions demonstrated that the single factor explained only 34% of the variance in the variables. Hence, it is reasonable to assume that common method bias was unlikely to affect the sample data [86] .
The results of reliability analysis are depicted in Table 2 . Cronbach's alpha values (α) for constructs ranged from 0.732 to 0.913, which were above the threshold of 0.7. Also, corrected item-to-total correlations were all greater than 0.5. Hence, all the measures have relatively high internal consistency of reliability [90, 91] . 
Descriptive Statistics and Correlations
The means, standard deviation (SD), and correlations among constructs are presented in Table 3 . The respondents indicated a relatively high level of social influence (M = 3.97), followed by attitude towards the importance of recycling (M = 3.36) and attitude towards the inconvenience of recycling (M = 3.28). Nevertheless, they did not recycle household waste frequently (M = 2.91). The bivariate correlation coefficients showed that all the five predictors (recycling attitudes, social norm, personal norm, and warm glow) were significantly correlated to the dependent variable (recycling behavior). Additionally, all correlations between constructs were less than 0.6, indicating that multicollinearity was not likely to affect the measures [92] . 
Hypotheses Testing
Multiple regression analysis was conducted to test the proposed hypotheses. Such an analysis technique was selected because it enables to assess the relationship between a single dependent variable and multiple independent variables [93] . In compliance with the multiple regression method, each independent variable is weighted to ensure maximal prediction of the single dependent variable from the set of independent variables [91] . Furthermore, a considerable number of researchers have used the regression technique in their studies of ethical and recycling behavior [6, 24, 60, 66, 94, 95] .
Regression assumptions were checked using guidelines from Allen et al. [93] . First, boxplots and histograms showed that each variable was normally distributed as well as free from univariate outliers. Second, partial plots and scatterplots supported the assumptions of linearity and homoscedasticity. Third, multicollinearity was further examined by using tolerance value and variance inflation factor (VIF). The statistics showed that the lowest tolerance value was 0.55 and the highest VIF was 1.83; hence multicollinearity would not affect the outcome of the multiple regression [91, 96] . Fourth, the scatterplot of standardized residuals against standardized predicted values was used to assess the assumptions of normality, linearity, and homoscedasticity of residuals. According to Figure 2 , there were not any clear patterns in the spread of points and the points tended to cluster towards the middle of the plot; hence the assumptions were met. of researchers have used the regression technique in their studies of ethical and recycling behavior [6, 24, 60, 66, 94, 95] . Regression assumptions were checked using guidelines from Allen et al. [93] . First, boxplots and histograms showed that each variable was normally distributed as well as free from univariate outliers. Second, partial plots and scatterplots supported the assumptions of linearity and homoscedasticity. Third, multicollinearity was further examined by using tolerance value and variance inflation factor (VIF). The statistics showed that the lowest tolerance value was 0.55 and the highest VIF was 1.83; hence multicollinearity would not affect the outcome of the multiple regression [91, 96] . Fourth, the scatterplot of standardized residuals against standardized predicted values was used to assess the assumptions of normality, linearity, and homoscedasticity of residuals. According to Figure 2 , there were not any clear patterns in the spread of points and the points tended to cluster towards the middle of the plot; hence the assumptions were met. In the multiple regression analysis, the final scales of all the constructs were created by calculating the average across the individual item scores. The results showed that the five predictors in combination explained a significant 40 per cent of the variance in recycling behavior, R 2 = 0.403, F (5,480) = 64.746, p < 0.001. As shown in Table 4 , attitude towards the importance of recycling, subjective social norms, and warm glow were positively associated with recycling behavior. Hence H1, H3, and H5 were all supported in this study. As expected, attitude toward the inconvenience was negatively associated with recycling behavior; thus, H2 was accepted. Nevertheless, the relationship between moral norms and recycling behavior was not significant; thus, H4 was rejected. Among the significant positive predictors, the standardized regression coefficients demonstrated that attitude towards the importance of recycling (β = 0.421, p < 0.001) had the strongest association with conservation behavior, followed by subjective social norms (β = 0.117, p < 0.01) and warm glow (β = 0.099, p < 0.05), respectively. By contrast, attitude toward the inconvenience of recycling (β = −0.150, p < 0.001) significantly reduced recycling behavior. In the multiple regression analysis, the final scales of all the constructs were created by calculating the average across the individual item scores. The results showed that the five predictors in combination explained a significant 40 per cent of the variance in recycling behavior, R 2 = 0.403, F(5,480) = 64.746, p < 0.001. As shown in Table 4 , attitude towards the importance of recycling, subjective social norms, and warm glow were positively associated with recycling behavior. Hence H 1 , H 3 , and H 5 were all supported in this study. As expected, attitude toward the inconvenience was negatively associated with recycling behavior; thus, H 2 was accepted. Nevertheless, the relationship between moral norms and recycling behavior was not significant; thus, H 4 was rejected. Among the significant positive predictors, the standardized regression coefficients demonstrated that attitude towards the importance of recycling (β = 0.421, p < 0.001) had the strongest association with conservation behavior, followed by subjective social norms (β = 0.117, p < 0.01) and warm glow (β = 0.099, p < 0.05), respectively. By contrast, attitude toward the inconvenience of recycling (β = −0.150, p < 0.001) significantly reduced recycling behavior. 
Discussion and Implications
Recycling has received increasing attention from both researchers in the ethical and sustainable literature and market-based organizations. Understanding determinants affecting household recycling therefore makes a major contribution to the evolving literature, as well as provides important managerial implications. The current research builds upon theories from marketing, psychology, and economics to better understand how attitudes, norms, and warm glow influence recycling behavior. By focusing on Vietnam, the current research also extends knowledge about sustainable behavior in emerging markets which are the major culprits in terms of greenhouse gas emissions [97] .
Theoretical Implications
The findings revealed various influencers of household recycling which demonstrate the complexity of benefits and motivations associated with ethical and sustainable behavior [3, 81, 98, 99] . As expected, specific recycling attitudes (importance and inconvenience) were important factors influencing recycling behavior. This echoes previous studies in developed countries [52, 56] . The finding that attitude towards the importance of recycling for environmental protection was the strongest influencer is in line with earlier research [53, 100] . That is, people are engaged in household recycling mainly because they believe that such behavior contributes to environmental protection. By contrast, recycling behavior is impeded by personal inconvenience. More specifically, people who believe that they do not have enough room for storing recyclable materials and that recycling household wastes is inconvenient were less likely to recycle. This finding is similar to that obtained in studies by De Young [49] and Tonglet et al. [25] .
The relationship between subjective social norms and recycling behavior was positive and significant. Whilst this finding supports several research findings [25, 31] , it contradicts studies in Greece [30] and the US [6] , which demonstrate recycling behavior is not motivated by group and social norms. A possible explanation for the significant relationship is that Vietnam is a collectivist society [48] ; hence Vietnamese people pay great attention to family and social norms. Interestingly, moral norms did not exert a significant impact on recycling. This negates the common finding that personal moral norms play a significant role in predicting recycling behavior in affluent countries [30, 53, 101] . This could be explained by the norm activation process initiated by Schwartz [102] who suggests that feelings of moral obligation might be deactivated by denial of responsibility which stems from personal cost anticipation. Hence, it is reasonable to conclude that Vietnamese people do not feel morally obliged to recycle household wastes because of perceived inconvenience and trouble associated with the behavior.
The positive direct relationship between warm glow and recycling behavior was also found. This validates the Theory of Warm-Glow Giving [72] in the economics literature, as well as it emphasizes the intrinsic motivation and satisfaction in the psychology discipline [73, 74] . Specifically, people were motivated by the intrinsic rewards, i.e., the warm glow feeling of well-being when engaging in recycling behavior.
Managerial Implications
In addition to efforts from the Governments and sustainable campaigners, market-based organizations have increasingly engaged in environmentally sustainable programs. The findings of this study have important implications for strategies aimed at promoting recycling behavior. Specifically, the insights into facilitators and barriers of recycling behavior gained in this study provide valuable inputs for developing effective interventional strategies. Given the prominence of attitude about the importance of recycling, communication and educational programs should emphasize how household recycling saves natural resources as well as reduce pollution. Such programs will increase people's awareness and beliefs about environmental benefits of recycling which in turn would motivate them to recycle household wastes.
With regard to the significance of subjective social norms, public media campaigns should feature opinion leaders and attractive communicators who can effectively apply social pressure to perform recycling behavior. Furthermore, establishment of recycling clubs will facilitate knowledge sharing and social interaction, which enhance social influence. To encourage the connection between warm glow and recycling, campaigns should deliver compelling messages emphasizing intrinsic rewards when recycling, e.g., feel good when doing the right thing for the environment and society. Communication campaigns should also use fun and enjoyment themes which would foster positive feelings amongst the target audience.
Lastly, organizations should make every effort to make recycling more convenient. Households should be educated about recyclable solid wastes and recycle bins. Providing households with sufficient recycle bins is vital to address the lack of room for storing recyclable materials. To facilitate change in beliefs, information strategies should stress that recycling does not take too much extra time and effort as people perceive that to be. Additionally, clear and concise printed guidelines for recycling should be delivered to households.
Limitations and Future Research
There are several limitations to the current study. First, human values-such as biospheric, altruistic, and egoistic human values-should be included as exogenous variables in the proposed model. Such additional personal values might possibly improve the model's sufficiency in predicting recycling behavior. Second, a mixed research methodology which includes qualitative data using in-depth interviews from a representative sample would certainly enrich the overall findings of this study. Third, using more advanced statistical software programs such as AMOS, Mplus, and R would allow for specifying covariance among variables and better understanding of effect sizes. Fourth, the choice of destination where this study took place (i.e., Vietnam) might limit the generalizability of the findings because of social and cultural differences. Replication of this study should be considered to test the generalization of this model in other contexts such as in other South East Asian countries.
Future research should consider the possibility of investigating changes in Vietnamese consumers' attitudes, norms, and warm glow effect over time by conducting a longitudinal study. Finally, whilst not the intent of this study, the data lends itself to exploring the impact of the different segmentation and socio-demographic variables of the respondents.
